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tuztitxm 

'*J?2 1 ^WMwa*. **** £ fc ^ 



22T2 ? St 13 ®* 58 ® L^fcj^ LT t , 4 ?™ 

Mswri 3] Kftff! 1Xttl awtWMHHs,^ 



t 1 
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cw^i 6] m^mi i—i ew^tLMcie^^w 

[ft^l 7] It^Jil 1 — 1 6<r>^-fil.MzW^cr>^ 

[ft*jai 8] i**js7~i 7 ^-mMzimco^m 
m^^tm^za^x . 

ISSI4 8«*»ISMi»<0|BkoKK3&»56*t- 4 ftOjfcHco 4 # 
<0 1 2 ifcftfl-cDJI;* <OS!8t<gT& £ i fc £#t8i: •* 



N(CHjOH20H)j 



UfflO&K*Wte« LX Ofefrh 7 omcr><mcopimx'ft 

2 a^^raii^iiia Lfcatcifcfc lt i t £ 

m^mmizi. -yxmmmm^^msm^mmmizm o 

m*)ft LRmztt LX¥-ftX'%^tgfm*G-i-&mmz 

mzizbti^xBf&ztix^&tK ttzimftrnwh?) 
mzt:immizBf&ztix^&zb*tmb~r&imn 

imtm2 o ] mim. 1 ~ 1 9<r>\^tiMztmcr>-%m 
immm^mmmzis^xmL ttzm^^z^n^ 

jfMzii&f&Z tiX^&W. mftfifai.zmm.ttmzli 
Mf&ZtiX^K^Z b *#ai-*i»!M#36MaFf-. 

c»*iB2 1 ] w*jsi~2 oov^-rn.M3iett(o*^ 

#K 0 ft LfficDWMJi&tiztt LX 0 • KfaX*cr>Mm<7)¥ 

¥&&=Ftz&^x* ii&tzz&tt&mmmizjjt-y&cD 
liti ] 

N(CH 2 CH,OH) a 





CH=CH 



[ft*3S 2 4 ] 1 - 2 3 CO V ^-ttliMzmicDim 

[ lt^« 2 5 ] fB^fJl 1 ~ 2 4 coi ^-m*Hc:fBmo^ 




Ltzm8.±lzBf&ZtitzZ b *%f®nb-th^i 

im^2 6 ] mim 1 ~2 A^rnx^zim^Wi 
^m^zaux. 



T I 
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mmizmtfLZtitiik, -^it^ixtzzb^mmb^^ 

^tmmmRwtm^z&i. ti& mm-siz ± h wtws. 

mxzft!kt&mMmfHmzi3^xmijmzftz%±-f 

*-sv <?>±ufttf%crmntfw,~thm<n*x'%<rm o aj 
LffiomfctjMzti lx OiK*^ 7 omcofflcoftmx'fr 
z b £wmb?&^mnft%&m?&m^t:%m 

imsm 2 8 1 iEft^Mm^coaA, mm-& zbim 
mx\ mjEM^Mmmizx^^.m^n.tziEfibm^n 
m&izx vftz&$i-*jmttfflm%-?mm?x'h o , a> 
^m^mm^-mtm^z^n^Mm^z ± zmefam 
3.iz\mw®mirb<^z&»x-dm& : fc*mLZ 

[ It^JS 2 9 ] IE JKOSf «?i?<7)&A , dju-f £ £ t #tbt 
fTC\ mE^mmMlzX^tkj&ZixtzlEflbmT^W 

m&iz* 'oyt^^m^mmm^^m^x'h o . a» 
©a*^^3«*ra/i{Biwix o ai^nTt^RWSix-s 
-it-g. i b imf&zmfflmzittsz t a*»ri&Mj«tt# 



(c «fc ^ T K« £>iiT is 0 , *»oSHHEa*?S3efli Sr«IBrr 
[000 1] 

[0002] 

xT\s4^o>mmm&'>x^h. ttz. mmn^*? 

-^^{txl^ t'^co^M-f X7>^f la!*<7)C Ft 

zcr>zbfri>. ztt^mf^yu-fizm-hmmm 
[0003] zcoxd^mfj *7°u4 b Lxa, m 

-f xri/^f (Liquid Crystal Display, LCD) -^7° 
5X-7f-<X7l"f (Plasma Display, PD) , 7 -f — 
;P Hi 5 -y g -f X7°U-f (Field Emission Displa 
y, FED)^^W$ixTV^A>\ Zixh&W'm'T 4 
XTU-UziatX. ^^^^^(OrganicElec 
troluminescense Device, OELD) 4 tzte^fflSfflt? 
4*— H (Organ icLight Emitted Diode, OLEDJfcO? 

smimzmTbte. m&bm&sm^zw^ti^ 

n, vimLEDm z ?coMi}ti.fzmm%mmbmm<\M 
b&j . vi^^L^^ii)ig, 1999^*, mi^-nw, &ffl£ 
mm. m& mm ■ x<?>mkbwm& ) i,z£%> 



u u >&<vmfrm#mti&z#MzMtimib ^nx 
u^a* , 19 8 7 mzisng h tfmm.<n mkit^mm 
tJEiLmk&^mt&mwkb *mm Liz 2mw<r>^ 

MmftftXMttmSlL (C. W. Tang and S. A. VanSl 
yke, Appl. Phys. Lett. 51. 913. 198730 , ftfflffli 

<7>jzm%fa±.i} t *iffi ($tmm 1.5 1 m/w, ira&m 

El OV, WKi OOOcd/m* )K&o7t,r fc 
^OLED, ffift*MSC«®. -?X?i&«i£^<Og 

(Lowest unoccupied molecular orbital, LUMO) dZ 

Aofcl^ffcfrlgtfB^ (mz^Fk^o) t 
/saAIETLtifBKS^Ogiei^^ttiKHighest o 
ccupied molecular orbital, HOMO) l/ZAifzllE 

**Zti?Kft\ftWMl<z\fttfT1&Wr?h . ZcrmrpTM 
? tfr-fUtf&g-o fcSBtett4HFtf>— ®JI*fcli=»B 

<ffe*<D j: o izftmmizn-f&m?y)mr>^ ^tmw 

i?®ncr>^im.ftwm=?-i l z{&'£mx'b'o*Li>K wm 
mmt met &m mt tzmst^mrt z t xmMm 

tfLtS SfeKj^/STangO 2 JfSO^rtlSIf 

fezmoimmmtiz&iytt smm^mm^-^m^ 

&m&£tiX^&. ZtiWHz^ ^itMW 

mirtizimzMtot&zbx: mm-fttm, %>mmm 
<v^m%3mm z ?t> i mmzti.x^z>. 

77^ (ext) =v tz %Xv 4, (int) 
£.rT\ (int) ISS^rtafT^^M^^aEfli^* 
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c o o o 5 1 <imxi^ h n-7xttmm$& 

l$j . J&UMbK. 1999^4", §125— 
^«i*SH«^c7) K5^f 7o-t iS^H^ti*^ 

X h ffiTif HJ£f£ $ tlX V * * . Tang imcOjjfflcOli 
( 1 ) m^*^CT. &J& ( 1 0 OnmW) (50^ 

$mm. ( 2 ) s8K^^-^Mt8JtiMi^nrfig(ifea<ow 
o) m#tfmx-<n&mx&?wm . ( 4 > 

®Jg^r^f^ U T^i*f4. ( 5 ) ( 6 ) 

a, (7) mguvmizg^ ^wmf^tix^z. t 
izMft > tihm^i>fo&. tti. fc*mm±com*<^t> 

'C^JRi: LTti A 1, Be, Zn, Ga. Eu, Pt 

t o o o 6 ] z<r>x o tz^mn&ftfcm'f-crimtmm 

v>T<i. &t&mX'*^bZ?>tf&\\ Xffi (fill/ 

tzmm^mmtmm^m^s , ^^L^aiJR, 1999 

^4«,®l 0 5 — 1 18S. ffi#*£*M, mitii 5ft 

*^^HH54^^77^ (ext) TSMrti:. JilT<OM 
^^'S) S i t tfj®t>tiX V ^|> . 
[0007] 

7?eit x Cr X77 r X77 f ] - ( 1 ) 

v eTt tem?ft&x'¥&LtM<m?%-mx'<7>%M 
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m^Wmv* (ext) <±5BfeWi#cOtt«tc«t-5T^* 

*?«t =l/(2n!) 

0, iix*^77 ei t = 0.2i:$ixTV^. Clix^coii: 
LT vmS&Ht<WWR*& %im * (ext ) 
^0.2X0.25=0.05 fc&D. *<W[&&rf-%i& 

5 %X'fo & b WibfiX v . 

[0008] ^mw8-%^?*m s ii\L-th±x\ z<n 

MBMrHtfr* ft±£-£l> £ b tfi&mX'tefo h i}K _hlB 

nx'it-mmmm^tfo .25, EMmmm^o . 1 

~f~Z>tt$lb LTfac tris(2-phenylpyridine) iridium 

[ I r ( P P y ) 3 ] *fflv^«S&*563KWSr*««» 

SBtf^WXiR (M. A. Baldo, S. Lamansky, P. E.Bur 
rows, M. E. Thompson, S. R. Forrest, Appl. Phys. L 
ett. 75, 4-6, 199930 IZfB-frZtlX . 
[00 09] t d— ^>iO^{iffi0aiL$&*»7eit 

#-r s t k ic x Kfm^mx'wmm.Twmzfotzit 

Jtdb-thi>coX'b&. -ttcb-h. Zti£X't&&tirftL 

^-mmmmxh &zb ^mm^-^tm^WLt 



tifl;?tO^.b°y<50M^3&^77 r SO. 2 5 T*£>.&i:W;b 

JBiafrfaW^f {i^ftttWiiSl^Mi^f <1 
Sot, «iFl*i*<0*«Wimaif«»H3Hfc:J: 
^TifcSgSii&H^Ogfrfr (5$(1)<0 [rX77 r X77 f ] 
Ogfcfr) fiO.2 5 WTT'£>.?>£W>bft£>. — 1X0 
tBt^)^i^CiR(N. C. Greenham, R. H. Friend, D. D. 
C. Bradley, Adv.Mater. 6, 491, 199430 l,z£&b 

^m%^&®bm$icr>mm\ l z£^xw%.zix. wtm 
cr>mmm*nb-t&b. 

- (2) 

Ztikk^th^fQib LX. mM£7t'>fmz£r>X 1 

fcaSR^fcoWCSJR (^pSB^P4 -4 04 1 3^-) tia 
mZtiX^Z. M^X'WtMi H5-fro-feXtcJ:-5 

*«»<!>*14 i t * s » <«PBHF 1 1-10 2 7 8 3-^) 
iZffigj&tiX^h . t*»t^r*^. iix^coS:SRtcfcV^ 
•C ( ilEfa-ft, t J; § *) ft \M^<T> Wito «*f*:&9 

fcttffittS*tT*Jfe'f , nt-^CiS(#^¥l 1-10 2 
7 8 3-9-)^fc^T*-^hgPT-W5&3iSa*^0. 5 1 m/ 
WH0.81 m/W -^k 1.6 faSJx(n]± Ltz Z b 

mm * *it v ^4 tea ^sr v \ * *i i o mm cdjm (m. 

Hamaguchiand K. Yoshino, Jpn. J. Appl. Phys. SI34 
m, ^L712K, 1995^) iZl,±, EiftZitttmm&Z&t 

m : ?cDm£mij&bm*)ftL%)miz^xi. *)ma&m 
^.ifi^tix^. znmimizx&b. tiifauftiz*?- 

t>ti&<r>tznLX . iIi<(lS*feiEWfc«*l«*5Wi:W 
[0010] ULh<0cfc d(C *««^%3tm^t^3V^T 

WfcJB#W m $ ttX V ^ v^A*SH» t'ft h . 
[0011] 

hzb tf<&mx'\±h & ±imMcr > immR$£m = F 
co*>\-mm.=F$)mziz±.m i $) o , *<r>—><r)-)m±mt 

±Z^£ob-thi>co. Rim>OftL&)mv ei t 

•t&zbizx*) m^mx°<7)5mm.=m&* t&j±s 
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C0012] W£v>3mm&¥&tm : ?-<r)j& o 

tz . ttttftcrm 0 fctj LffifcS* 1>X 1 WWt fcfcmrfc 

mamsm^^ t nmmmz^ ^xittwxb -> * . 

[0013] Jgfctt, **W*«3K«aB*JB*t* £ 4: 

wm t nmmz^ximmm^mfomzmi s ti 

[0014] SBK^^-^tfD^fiBWPiO^Sfc LT . * 

1?mtf s me>tlX^&. Mz-l£. $M(S. Tokito, Y. Tag 
a, and T.Tsutsui, Synthetic Metals, WVg. B49 
199730 lz£Z>b. tris(8-quinolinolato) alurain 

Ag, 30R9ajLffifflHra£ I TO. ftJR 0 tB LffiW£ 
S i 0 2 /T i O t )Sitt{*£JMIR&fflvvfcik 

yh^mmmmn^m^^em^z^xm^ ztixa 
ffcftfg^ jEsreoafcSfiK* 1 1 Lt^z^co^mmti^ 

friz* 5 Mtft &J>ft&ttflGftft<% V ^i&^-fcti 6 
0 • n&X'h h *>(c*t LT , 8Mv£i83S£A£ i^T2 
0' &Zt tfifkZtiX^h . L*>L$rA<£>. 

t *t= , m&&tfmmizm& & tzMz^m^^tm^- 

X. XM l-102783f) lZ£&t. ft 

%M£n&*Tcr>)tJ-<(7x3-lzXl l z£r>X&l$.l; 

mmim^m^th^mt^wt^mM^zn lx 

\*ft%$mft=f-tf 3 vvy a LTv^&fc 



£.&t ftftmm\s.ttfawm;%}mizmtix a o , * 
com&ft%tt?i±mffit,z¥'ttmftX'ii 2 Kymiz? 

>yMzWiiftLX^Xi>£^. bZtiX^Z. U>»L& 
£0#&Ti±. Z<7)m3lZ7jkZtiX^&£o( l Z. 

Mz%hmmft®.i)K ^9 2 0' SKT'ftO. fiifitt 
[0015] -f^rt)*>. LT^tt 

[0016] 4fc. m^mf 4 xr^A lz\&%.t>in?£ 

\ m h ^m^ft^m^zn^mm ^ mm Ltmmco 

[00 17] 

[^ss:»^-ri»Jti6o#K] ^micD-mmmnizx 
tux. iEn.coffimfficr>&A, mm^-&ztw-*imx\ m 
jE&commmzx onn&ztitzjEiitm^con^izj: 

vm:ft^mtt®m.&ftitm=?-x'h*). 

ifttizm^tiftmTmTiz&^x. ftzfttk-t&mm 
mmmzt3^xmjmi,zft*mi~rhz. bmsmtc&tc 

m}WtM&mmimzffif&^&^<v*nft<m&.i,z 

crmw&m-t&mco^x'yt?)®. 0 & l®<o^^i6j^« 

LX0fgfrh7 0 SO^cO^jg-C^-r •& CI 4: t 

[ 0 0 1 8 ] 4fc. £^^S^^^S.t^-5-ix&ffl 

¥fWlt-r h t^d i>cr>X'$)&. 
[ 0 0 1 9 ] £W^Stt#^3tS^S.t^-?-itS-ffl 

oaiL^stw^iiia^sii^^. *>oKii 

#1.42 mT-C'^S^t^mSfct-St^dt^T* 
[ 0 0 2 0 ] 4^. d<OWS«^^^&t^-?-nS:ffl 
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[0021] ttz. zcvmwmzffidtmTRvztizm 

LX 0 J&fyt> 6 0 J&COWmz^ffiE LT V ^ Z t inWLt 

i o o 2 2 ] 4fc s ioswmsw&jas^av^tffl 
<KtfM£3£££ its £ t a* »rig^3K!Bj®^*«K 
[0023] *mimn<7>~mtimmiz2:titt. iem^ 

[0024] ^fc, -«#$m#?S3£*^&t/-?-;h.£ffl 

set* h z t zmm t -r h t v ^ *> o-e& s . 
[0025] *m%<nw\<^mmmz£ti\s, jE&n 

mzsi ^)^L^ixtziEiitm=f-<mm^zx viezm. 
^mttmmR&ym'iF-x'h o , ^zcommm^^t 

M^zistti^M^^zXh^maWttzii^msM^ 

t><?>ftt:&VX-m)lzft$:miZit& Z t 

^ftm^-m/^ti^m^tzitwf-m^zhh . 

[ 0 0 2 6 ] £0^*5WfciatfP&tJf.tii*ffl 

iTfalzfrMZtlZ, Z t ZmLb-th t V^d . 
[0027] *5&BJcOS<J<?5llJt®«(Cj:^{±*jEft<7)Mm 

®m.Rmm=f-x-b *) » ^titn^^c^tn 



ZmWit&mZi.zhtz^XBf&ZtiX^&fiK ttiim 

xmw^m&tzimmzBj&ztix^&z t zmwit 
■th^mm^-^m^-mf^ti^m^tz^tm^m^zb 

[0028] z<vmmsi-wtm=i-&.v*:ix*m 

emm^ftBxh o . ^m^nB^mm-hmmm 

[0029] £o*«MW»jeas^ai^**Ltffl 

[0030]^. £«*«w»«3iatTav-t#itffl 
[0031] ^offlt^^sw^^ffl 

[003 2] £«*««»«3KSlt?atX*n*ffl 

[0033] tti. zcommmftmtm^x.Tfztizm 
v ^yen^mTiza ^x. (HM-c<oRsw*iERifc* v > 

[ 0 0 3 4 ] ifc, £^^a*^^fc»^&lX-?-^^ffl 

->T. ^«JiSrfi«5tfl*rJiLtcOftJg^k^&^4fflc7) 
+raJl^$:^, *>o|S4«4'raJl*fcoS<5D8EM* i ^ 
^S3t(0&*«4 ^1*^2 ^*^c^ft$ cDgffcfgT 
*> S £ i: Ztm t -t h t V * o i> <7)X'$> & . 

[0035] *^Bjco«ijc7)iisi®^{c ifuar. iscow 

^tf £ k *<nrsg=5r^fi^^^^&tf Srfflv vfc* 



« 
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*X'ftVMVftLffi<7)WM1j\ft< l zttLX 0m*$>7 OS 

<7)^JX0JiiU-^®t«w^2ffl<7)4'SSSr^. 
o^MJi*^BXOai$ixS3tW^^* i iSm2«t04' 

rass-a® LizmzmkLx ^&z t ?r^st -tt *\ 

««*^*^h^tf07feOBX 0 ffi L#ffit=*t LT TO 

IjKCHjCHjOtWj 




SOjNa 

[004 1] iOfl««IH63fat : ?-aV-€--H*ffl 

[0 04 2] £a$ttTO%££?&tf<¥-ft.&JB 
v ifc*t?lff left V „ tit^SfA 5 Tt;l-7 

[0 04 3] ifc. CI ^mn&fmm^FRZf-irtl £ ffl 



[0 0 44] $£>K, *^^^afiB«fc:J:nHf, ± 
^ U^*««*^*^atX-?-ixS-ffl^^:3t«^^(c 

zwrnzmm ttzmmmizx -oxmrn-zz t imm* 

infer X7\s4 , f£&ffcT4XTW£^$tf&it 

^w«ffl#$ri*6*j(ca^L,. itfgicjss traffics 



%M : ?m^zh&. 

[0036]*^, znimmftmmTa.rfttizm 

£ LrtHBfcfiritj fc WOr^rtl fcttJB^S ;fvcv>&# s M 

yttfaizmmttfawmtfiztix^^z t znmt 

-f&tv^ t><r>x*$>&. 

[0037]^. £0#**IWl3iaFpatf *ft«:Jli 

tx o • #faT-<o»Sc9¥ffi£^-t*i*ja*4 o • JSLtc 

[ o o 3 8 1 z<7)^wm%-3ffl.m?B.Tszti*m 

[0039] &/z. zcD^mrnftgjmTR.Tfzixzm 
^tszb^^m.t^hb^^X'hh. 

[0 04 0] 

[fti] 

N(CH 2 CHjOH)j 





[0045] *fMB<0-Sat««fc«]:*Ujf. ± 

^ LJt^is^i^fg^ai^^n^ffl^/i^m^s^ 

fc«3fe^3S v \tz X o T fg D ^(t T I'M £ -£ •§> i t 

£ fc **5H85Sr <fc a izm^tfftw n.x v ^ z t * 

[ o o 4 6 ] § t>iz, *mi<o--mjmmz£mi , ± 
^ L^^nsm^^^ai^-eix ^*if*fc 

js^rtrc* •& z t z<ftwib~f&7 t < xt w mn^xr- 
Mzhh. 

[0047] § $>t,z. *fMHW— SaWWtc i^(f , ± 

a^x. wmwmi%mbmm%bc?>mc?>$imftmzmt 
nm*mmm-x'h^xi>. mmm&xmwtxz 



* 
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s i t a^utT* o , mmmftmcoam 4 
<mff < xr w %mi/x^j±<r)mfemR£®\wrth z 
[oo48] zzx^o^m^mM^bit, *«s?& 

«w»»jiafFT* o , im%mte&-mx'$> -oxi>. 

$.tti&mx-h~oX i> 4fc. BBftttWiSQETU 

f * £ t J&fsriMraasiMr <*fctt*3iaMt> £*X/C 
wc*>J:tr*. 4fc, IS5&7fe«{±jEIL4/iJ±«^IS^t 
*rt9JTOS«WJEt*fe& £ fc *^ri§^riEIL^%S4 

imfeogjmm&mziEflt /tWflff * ffi^-f £ 4 fcli 

abe«i«<*fc««3e»») , izummmn, Wr?mm 

T v vr J; < . 4 fc»48!HI<iOfllfc*«S ixT h 4 

i\ n&knm izftm. ztixz\tLt> om&M's.^tsmtf 

[ 0 0 4 9 ] 4 at . *»»Z>K3&*Jlfc . KJUKJBfcjE 

&as 4 tz amf-rnxm zmnx^x^xw 
[0050] 4*. mstm*. mm, mm, ie?l&a 
m, Mf-^Am^u.n-thtzibcomm^mfx^xhj: 

i o %*mm t Lxi&ftco&MW&zgcm-t&fztbcoK 

mm, m?*mffrt&m&<o9m%&!&, mm, 
iz£hgik£m<tztt><7)&mm. metritis, zti 
wwimiMS&eM. mm, mm, jeiu&ji. 

tc . K3rmm#f63te*?#> 6 0 tiJ S it & ft 

[0051] 4fc, ^HBJJTWd i: Cl ^tf>Jg|£«fiS^e 



H**Aj . 3f-Att, 1998*) , m^^^irJi 

&&mMtsmtz^iz&mz&&mtt^micr>*iZfik 
mffl<vmzim£m3.-t&®i / zmti&&x\ im^tt 

i^^f) ZW&*:-*yhb^o. Zcom. «tFOS» 

7>?im.£2 7tx-m-?t.zi>cD£vbi-&b, ffisms 

2 

= I <<S> t i p i <^i> I 2 

[00 5 2] t"*§tl.|»„ 

[0053] 4fc, *^Cffl^S^ h^fg^r*^ 
V, yvif-vm* *>C"i&mb LXIZA 1 , Be, Zn, 

Ga, eu, ru, ptt) ^^m^mtm 

';ift7iy, e7VoJf/'jy, f-r^rvotru 

n-fb-^it^) *m^£>ZbifiX°*&. $>z>wt&m&ft 

7l/y, #!M$F, jKU*— J|f*— h^) 

AS (0(i.{fLl , Ca, Mg, Cs, CuPcf) 

s- z b ire # . ztit> &ncr>^wm.%-%$m 

[0054] *^<0*MW!Ml3tt*F*#J<t*-4¥« 

mam, ^txhs, x^N'-y^ffi. *sn#s, 



* 



* 
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mftm-sm, ?t'>?&, ^mm, ymmwm, ? 
^umzm^mm^^mt urn. simb^^^d 

mm?*-* y h h t < itttim- 

comfaMffljjtf* § &4HHi«#a<ijiS]-r i> z t im 
mzmm&mco^xmmizsiwtz mmm 

J8v*4i S. 4*, iOio^KfaMSKML 

S*tt«4«a4U. EAXHMt Lottie. ttttS 

[00 55] 4*. y'j3V, XfU*!r 

K ^'jxfi/y, jKijxfuy, *D7nti/y, tf 1 
#S^i:oTffM-rSii:*>*T'#, -tOiiST. SKA 

t-r s *«m^3ts i 1 1 wc* * . * 

mini H^y^^^M LJzmm t ^mm,R$m 
m*Mf&Ltimffi.t *%ti?tL.m*iztei&Lfzmz^ m 

$>%>* 

[ 0 0 5 6 ] 4* , *^tfO*mm#^^S-?ii. 

yfinx., y*hvv?974. bu&M *y^v*y 



[00571 4*. S^i^ffitt^ifcli^RSttS* 
fcLTteiB, ft. XfVWX, r/l'S-^A, XMt. 

y*#v xi-]sy%&>i$ft=?m®wizziih&&$:4ffi. 

4*. KftftfcUflHSxf-a-yU. ^fL®-fe7 5-y 

mz. mm*ffi±-t&fiiibc7)3-7-< y^zft? zbi> 
-^rnx-hh. 4*. nmz^mth^'m.WbLx 

nmfo*?* <nm.&®i zm^hzbtfx-zz. 4*. pro 

SX. ^Sr^ffSifc**r?=i.. 4*. ^SiflgBcOigJK 
<£Mo*is6(c. Sfc^JS: Aft* i t t^TSB-C** . 

[0058] 4*. *mi<7>nmm&3&tm"¥-n. ha 

yy. tmrnrntt, vrmm. i/mm, mmmm, m 

Rftxm^z&mcrm'&it. mtamt. mm. mm, 
mm, mm, mimm, mm, ruxmm, mx 
*<?>mm&tzi±mm( l zmttc^&zm^xm.-&'(bz 

^hZbffX°*&« 

[ 0 0 5 9 1 4*. ^^^mm^-mm^mm^ 

It h tz#i<F>nFi-m& b jfig. $ *kX mffi%3m Z*thZb 
[0060] 

mm<omm<omm] mz, ^ncMtmiwis 

&itx 2&.mzft£mmi-&mitfrm% , &i±z&ib2> 
^ m^eommmmzn ^xmm-t h . 
[0061] if-wn<n-wmmmm=tKz^x\t. % 

a, $m?&zbimmx\ mifLcommffiizj: 0^ 
^i%3fe^-?-e$> 0 s *»oM*am-^^3tSi i fc^4^-s» 

S^tci l»^l?!JK4*JiK^3t!tUa*^O^SrS(t 
X-fttlMzytZmiZ ithZb ^^jMt^mw^ts 
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[00621 01 fct±#^<0^m#36^^D£* 
(0063]il«(a) CiS^TIi. j§BJIffi£ ( 7 ) 

« ( 7 > ijcaajims ( 6 ) , iE?iaiAJi ( 5 > . ka 

(4) 4<j«%ffiJf3;h.T&>K -e^Jifcjgte:®? 

axil ( 3 ) . mm ( 2 > , &mm < i ) vmrnztix 

( 4 ) im 1 0 n m£l±T$>Z> <I 4: #S4 t < . * 
COO 64] 4fc. 01O (b) fctivvcii, *mc3fr0 

j*fttt*j*t*v^a6K (is) ±izBm2titimfamt 

m ( 1 2) *»^<7)^^S«lli:{±RWffl!l^JR0ai-r^- 
^S^JtSr^tT^O. ( 1 5 ) ± 

(:. 111(14) , tfttAl (13), EfafBfcJI 
(12), IE7L&7J1 (11), jWM ( 1 0 ) , K 

'oiULmmm (9) MeaawisftTv^s. ^co+t« 

«6*>£>OjE?L, mmfrbwmTnmA, BJS-^KJ: Oft 
*R£-*-*»3te* (4) Ji*$#l 0 nmfcltT'£>&.r 

^■S>. £cr>%£(±«H« ( l ) OMtteROaiUft&JR 

(9) tf$mi-t^htztbiz. ummi&tmztix^ 
±tz. mk (2) \^Mm.<mmi>mmvx^t . 

COO 6 5] 4fc. 0160 ( a) mf ( b) (7)%^lc:tJ 
C 0 0 6 6 ] £fc&<0**«Mac*t UT » 

oftmmt. mmt&mnmz-tamiz, vxnz^-t 
wm?*> & . m 2 fc<i^oiMHa<o^^ois^rii^^ 

fcftJX9ajLffi£0#{ira$£*L/£. -e<DI*k 02O 
( a ) fcU4SMD8«365^F- (16) ^aMffift-^ 
>b (17) i:^Wi:cO*fi[M^S:*LTt3 0. 112 
<7) ( b ) fcttKtMBfcfciH 8 - (16') 



ft-^yb (17') fcKfiWHWfce*?- (18) 

C 0 0 6 7 ] m2cr> ( a ) fcjrt J; 3 d-J&fcWl&ISft 
^OfiBS-hCO^reWSrMx, My, MzktSt, * 

r , zduzmiy&m&Mm?*-* > hut'coftmo. 
zm^&friz£'>xzcDjifttf$zikt& < , m-ox. — & 

cvmmiziizcDmzMmT^-tyhnijfaizmLxM 
•SL-thzttf-smx'foh. zzx'\±. mm-f&%&t<om 

"C3bW*fcSI<JWtS*i.i*rtJtDz«ifcL. Dxttii: 
D zttt=*apfi:*rti<O*#»tfD«0<O«itD yfi&i tT 
4fc, B36364^Fi^HHMftfrW*Mx. #7 
ffl«rtrAS:Myi:L. MxtttMy«|fc:*ia*^rrt|«aE 
#«W»0<0«tMyifci:'t4 (^^^cO^&tiS 
W, MW*^4^v^fc*>S**. 

C 0 0 6 8 ] M2C0 ( b ) fc^-r J; 3 fc. 

( 1 8 ) 4>t-^0*«^3fe^H L ( 1 6 ' )*^4^ 

(1 8)^coK0aitffi&±ffit L, ^^^[6j5rS 

zt. wmn'otiiLmmzh^xsm^Mm^-^y 

bL, Sz mm? s x tt(cStt^^ri6]<7)^^«o» *) <r> 

mmzmzt-ftftizi. K>%*ifc\&t&ww&jmi-* 

nze>t~th. z^Xo^^^izt'comztx 

C 0 0 6 9 ] 1 -PCDjl^SM 1 *:-;* 

-xyyi5mzmytLizmM%>t Lxmztih. xsr 

(P. Meystre and M. SargentHI, "Elements of quant 
un optics" , 2 nd ed., Springer-Verlag, Berlin, 199 
1, ISBN 3-540-54190-X; Sec. 1-3 Linear Dipole Oscil 



t 
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lator) (Cfcftjf. 5 IzWL&Ztiblt (H 

COpoynting vector Sli<^cJD-C4-^. ktlb . 

c e 2 #cos 2 6 
>j = — — n 

[0070] zz t\ e 0 im£mm.m. am£* 



\a]<7)&&<? hjvzijk-t. zoztte. mftrnm^coft 

ft^-ytfcos* 6 izftMth zbZmtx^b. mm 

K(<9) = kcos 2 # 



■ 

'tea! =2x n*cos J 6x27isin6dO 



4rJt 



P cos 2 e sin ede = — [- cos 3 ej = 



3 * 

[007 1] Ztifrt,, ym&K(6>)(7)^^XKl^m. 



4rJc 



4n 



cos J e 



[0072] 03 t,Zl±£y£3.ZfflfeltLtiBifCr> 1 
L T±T##Uc PUt lift Sr-^&Cli:*^ ^0>tfflll* 5 

-*yh &m?m o & tmizy-ft )*^9o- < wm. 

^ftfi (ttfr-h&77 7cr><£fimzfrti&mttm u 
■t^xmtx'hb* (mmz&%M»\i>mt?&t'*i? 

bd^wl-o^*:*^ z<7)fti>%.tti*tiTmmizmtii% 
s2<9«c#tts-^-i.&„ mz, ss.zmttco&fttf&iki, 

X0° <0 1 <9O° <0B*K Dx^fcLTIJ+e, 
t-<9i ififob<T>X\ [cos2(+<9i+<9)+cos 2 (-<9, 
+ #)] /2#c#tt£***K « = 0* <D5&g#ffiTU 

i = 90* -C6> = 0* ^fr^Ot&'K ^ = 90* <0 

[0073]^. z<7>£ o %mmfrt>wm>?\-mz 

ftimvft%Ktz&<n$&t^9-y*yi#>x?t-&ztt l z 

-tb. H4<o ( a ) iz\t$mm (i9) rtgB^'=>axoai 
imzttLxftigeinX'AMLtzftWfijge^t -eifcai 



n in . tmenmifr* n out t-rs. ji$3S?«g^-;>< 
t!S, 1979#, 125-321) A>f>, 



2^cosG 



in 



^cos9 ln+ ^cos9 ot , 



" n^cose^, ' 

[0074] ;it; t p «p«3tfcstr^.«iiiS3iffi 



sb*, ^ 0 ut «sw»5MW)3a«*5&srr. zzxnm 
^mm^^ttb. u ia =u out =ib&\ir&. 

[ 0 0 7 5 ] I24C0 ( b ) fCte^CDaSS-fflOTfBtyfJ'h 

gp<7)@iff*n out =1 (£»oJgiJr*) fcStLTs «3C 

„ut >7o- x'\m%mnux'<n^MM<rmmx'mm^ 

^ (cM^-T i O J; o &aBA2fsRtt<9 Jft£-t=BI 3 

<nwt>^ ' —y^watz%i<r>ip \ m<5~mmbx*$>h . 
mmm^-^tiibiztmwt'^^^. zcotzub. o° 

4> 4 5 • O^fflt'ti^tc: 6> = 0 * tfm±<7M 0 £B L3K» 
S:-^Xi>*^ 4 5° K9 0° T-*i<9=70 < ' #jS*<ia 

0 5 . f63t«(*lS?OSSf$ n i „ = 2 . 0 <7>m *>'H 6 T<b 
?X , 9aiL^iflfStt«iV%-t ! ii.t|al«c7)il[{ij$-^f 

ai-rcii:*^!^^, =0° c7)B§S-ittg-r.&t. n in = 
1.4 <7)&HZm$imO . 9 7 X*b%tf^ n in = 2.0<7) 

n#{£i3$* 0.90 x-h b . < (oztftrnx-itrnvrmz 
^m& : F ! mmm<o-ftW)*L>i. l ( > *^2.o com 
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[00 7 6] ^dt« i^tCia 7 l^-f <t 0 fc. %%JI 
(2 1) kaBROfflLBt^lfflfc+IBWI (20) ZIYIS. 
*ISJl«DJStfr*n£n in i n out CD#|g|<0«fc: L 

mi j , fix^s^ig^ 1 1 , m-MWis. 1979 

4k SS5 0~5 6H) ^i^^^Pl3&0 

2/>* 



r. = 



COS 9^, J 2 



_ "our 



cos9 j(1 ' 






cos6 fo ' 1 ^ cos 8^ ' cos 6 



w l2 - 



Q + y) cos(*A) + j(y - l)sin(M) 

2 

(1 - y)cos(*A) - >Cy + Qsin(M) 

2p 

_ (1 - >Qcos(*A) - ipt + 1) sin(M) 

(1 + y)cos(AA) + /Cy - 1) sin(M) 

2 

/: = A = /w/cos0 



y = exp 



f (2d I tt cos9) > ; 
\ 10X 



[0 0 7 7] i<rt\ e 0 (43S^i*«««l«*, v<> «i» 

arc, zzTte*mm<r>mmtf-<fo&cr>i ofenrnwrnm 

[0078] t t (cIR 0 tti L5E*£3<#wt 

#H8T'J>i>. jfcK0.3~~0.8;Ltm COiuffl 

-C^Sr|5eib-r^)^y)tc:4"raiiWJI^«i;lnmi: U 
Jf^JSKf^Ji n = 1 . 5 fcbrt:. <IOi§-£\ ffi#^<9i 
#0* H50° ftjfitaW-a.i<9 = 0* flj£cD3$;K#* 

TLTU<. IR9fflL3»@#kM£:ft#*# 
o^t^LTVK. bZhtK #7 0' 1^ 

±"CJi (9 = 50° ft3fi<03ME *%* £ <k 5 &J6^ 



[0079] 0|gtw2B^«:£&O#7 £^tf IS 
^Lfc&aitfH9-?&&. 09O (a) fcJSWCUtf-* 



(b)-CJ>.&„ dco^(46» = 0 < ' jMfcfcfcfcOJEftfc 
^^lc-5tiT^JK* s Mii^-|.*^ H9cr> ( a ) tcJt^-C 

^i>mtm%.x'yttfikiiizti&z-btfbfr&. z<o?m 

v^-y(4|33«5D^i =4 5° OJ^-tliltf foh. Z 

ma. m3x-ifmLtz^<r>0 l =0° <o« 

Hot, ffic7)*r*]Sr^cbL7tiffir&I^ffiSr^« 
^•t>, ia3T**L^liHr&I''^->T'^ilF 1: l^<7)5B^'? 
^— y^-tz bifiX'^&o zcntztb^ ^^LtzW^ 

- y Z Sub h S&g <T o ^^co^-^offitsi^ 1 

[0080] jsLh^tMH^^ » * i>%>mm&%M 0 m L 
2 ) ^i*^ffl:^hgp^*SriR 0 as-r i b wx-% -r. 

*»H<i tv-^cli:, O 2 ^-CS) hZb tf^Ztit: . 
bifiX'^h. 

mmm2 > A^wtciisfi^Ji^tTtwiitt* 
^m z ¥-<Dm\-muz%'oxm i ¥-m&LZ'<t ~> 
xmf&m^xwm?&. 

[0081] st-ra 1 co < a ) coffimzx?iim.R?&t 

[0082] 3EKfcU±ffl^ir5AaER (»tfl«, ®ff 
$1,51, B&#Glass) 2rfflVK ^<0I TOjgHg^|§ 

( I TO = indium tin oxide) ZXJ^vfmW. ( BiL 
M, DC^+foW^yllS-l 5 1 5) 2r 
ffl^t^<7^attW6ltl ()f$l 5 0nm) „ 
7*M/yxb^:-CH10« (a) iOck-^t, 
KltglcDKOR^SS^^-vSr^L/i ( ITOcom 



« 
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ffilftti 3 0 0«Q • cm) . d<0±{c, lETL&AJIi: LX 
Poly ( 3-octylthiophene) (AldrichSS, IITO 
^4 142. 000, Hllco(a) HlfPT) 
SrXfyn-hL (Jl§5nm) . &fmmt* HfcK 

eyt-Ass-3oijfflv^. mz&ftMnmwLt 

LX tiiEfltijiUi i; t T Pol y vi ny 1 carbazole (Al dr i ch 
SL fiST^^a 1 , 100,000, HI lco (b) 
#SS. BW-PVC) 5rXb'yn-hL(ff$5 0nm). 

LT4, 4' -Bis [{6- [N. N-bis (2-hyd 
roxyethyl ) amino] — 4 — phenylamino— 1 , 3, 5 — t 
riazin-2 — yl } amino] —2, 2' — stilbenedisul 
fonic acid, disodiumsalt ( |8LME ! ^S?7.'M'Xt/ V 
I. 01 l«(c)», B&^-FB) 
Tpoly(vinyl alcohol) (ftftttagR. 
S2.00 0, *t*ftfcttl : 1 . 01 ICO ( d) # 
H3, Bg-Sf-PVA) £5%#gi£it*:?£?g£Xb°>3-h 

tz „ £ COPol yvi ny lcarbazol elf b ^Bfcfr^r^frSfcpol y (vin 
yl alcohol ) mZ&h-£X*%Pmmt&MCDf£mb L 

C xtyn— ±<9^eoffiS£X^£U 012 
T«±5 ^AHfittSL «Km&»6«H.4 K«oT»Cs*' 

f»£ftTV^V^J^j£B$t;:t2:01 2<T) (a) 

£fflV">, 12|6l$ljp-rs«^fc{i0 1 2 CD ( b ) co*;ur 

b%-ix&*). mw&mzx^ximi 2co < c ) o«t 

3 (CtggccD»«£— jgCjS'frXb ^3— h^Tfig^gJi 
Jft2:3:-3TV->.g>„ *?iX*>ix<50^aT'«igA2tx:iT'cOS 
«til«TOeS>£. fit, CicDidSrJ&frxbyn-:? 

-vz titzwmm $■ Ksag«3sa < r mb 

E-6 2 0-OR) mz$mL. ^-XffiJjl XI o- 9 
TorrT^T. mTW^Mb LT7 yft'J^A (Li 
F, ^T*?»?Xig, *fcg5N) £3t£?&*L 
2nm), mzmmt LT&BT/US-^A (Al, 
T^D^XS?, |i6JK6N) ^XS^*L^(IKJ?2 0 
Onm). .ICO? WfcU^A&tf&BT/PS-^AS: 
3£»-t61tl;:ii0 1 OCD ( b ) <0i 3 (C, TtfeO I TO 



l^XiS^&jKvX? (J^S 0 . 5mm) »K9ftft^WT 

mmzn^ti. mz, m»m. umgimhmzjiwiii 
u mmmmztix^%^iTo<7)imizm®mwB 

m, 50 6 3-ab) zitLxmmmw&z&Mz-tt 
x. vvmmzxmmm^Mtzm. m^±rcom 

MffifcTWfcStfTJtfFitjkfcfrVV 01cO (a) (cfc 

"C? U— — >?Ltz&. 7 y**iS^Teflon(du Pont 
SS, Teflon Amorphous Fluoropolymer, AF1600s, ©#t 
$1.32) £*-vXM,T, JBWiftO. 1mm <0??M5r 

)E*fiS;U d*i£0i<D(a) (cfcttSBX^ffiURWii 
Lfc. do J: ? iz LXftf&Ztitzmte&i®Tef lon/Gl 

ass/ITO/PVC/PT/FB + PVA/L i F/ 

a i t^-rsdttc-fi.. 

[0083] jg£. Kl«ll£*>*SI!lKftfc LT , ±IBtt« 
Teflon/Glass/ I TO/PVC/PT/FB + PVA 
/L i F/A 1 cr>VmmMX\ «^&A«L iFtiS 
A 1 N 25.t> r BX , 5ajL*«aTeflonSr^fig 1 L : 5:* 1 -o^#HS 
ie^lass/I TO/PVC/PT/F B + PVA 
t#*TfNRUfc. M(CiEl6l**«c7)FB + PV 

A®t^t^-o?t#Bg|S^|Glass/' I TO/P VC 

/pt hmt^mximLtz. 

[0 084] IXOtliL^fSlicO^lS^ii^^ 

^Glass/ I TO/PVC/PT/F B + PVA/L i 
F/Al «,R«tfWLfc. 
[0085] »:(C. ZCOX o tzLXimZtLtz*¥m<?> 

[0086] W&zmhhW&jmF?-*:-* y h coffin 

( i ) mftcomfag. 

ffifag#8ga8RG lass/ I TO/PVC/PT/F B + 
PVA &tfGlass/I TO/PVC/PT$ffil\ ^-ix 

i§«R*K a b s $-sa^ l , o a L^nxcvmsMyt 

<?)ftm<f> Z&itZltX . ftAc0(R3lflgA b s f&hUfa 
trSx^r[6j, fflP^TSxfcSia^iSjSrSy^riSit t 
«Sfctt«*3t«it (BAS, Spectrometer350 ) 
«£tt««3 0 0-8 0 0 nm<?>mSX\ W& 

iMj%mm:\ m%Lfz. ffiisj^JiFB+pvAco^ 
comftg.o p ( a = o • ) « . 2~icv&$mm<?> s x^-isj 

CO©36K A b s ( S x) b S y ^TfaCDlRftg A b s ( S y ) 
*» . mT^O^tc i o X Xtbtz . 



I 
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Abs(Q = 0°; Sx;FB + PVA) = = 0°; Sx; Glass I ITOI PVC I PT I FB + PVA) 

- A bs(Q = V\Sx\GlasslJTOtPVCIPT) 

AbsQb = 0°;Sy;FB + PVA) = Abs(Q = QP\Sy\Glassl JTOfPVCIPTI FB + PVA) 

- Abs(Q = 0°; Sy, Glass I ITO I PVC I PT) 
= = Absje = 0°, Sx; FB + PVA) - AbsQ = 0°, Sy, FB + 

( ' Abs(6 = 0 o ;Sx;FB + PVA) + Abs(Q = 0 o ,Sy,FB+PVA) 



[0087] ZZX\ #J;i«:Abs(0=O° ;Sx;G 
lass/ I TO/P VC/PT/FB + PVAXiAltft 
jg<5> = o • <7)B#<35 S x#fac^ffi3fc£tt^£i££(Glass/ 

ITO/PVC/PT/FB + PVA CDcRTfrgSr^cL 

TUS. i«offi|6iKOP (# = o° ) tiffirtco^T-^ 
7^^(:ffiiL, ^£lcSx#fafcBEfaLTV^i§-£{i 
1, M&fttfyrCJiOfc&O. *figoBEfi:f£«"moa> 
£> 1 com<7M£m& . Hl3<0(a) tcliftSflWrKW 

IfflSfcOI&JKX^ HMb s (0 = 0' ;Sx;FB + 
PVA) iAbs (^=0' ; Sy ; FB+PVA) £ 
jpLtz. icOlEfaf&^^KX^:? WWi3 5 0nm 
tt&Z 1 Otf5tRlRtr— 0 . ZfUfiWt^F BCO 
mSM&miizMmLX^h . Abs(e = 0* ; S 
x ; FB + PVA) tAb s (6> = 0« ;Sy;FB+ 

pva) <r>x^9 viv^f-ytemsntx-M . 

tz. ifc, HI 3co (b ) izli. ±&frt>l>b*btzm&\ 
JgOP ((9 = 0' ) Sr^LTt. icOPRlR^iC-O^TJiffi 
[6jJgU:tIl3r0. 6 6 6 6 tifloiPh . 

i: {ifflfiOfBBr^IEfaa* S x#|iij£ <Ktfl4Mff tT 

( 2 ) Mftomffi^ 

%t%M<rmfa<r>lgtfxm&. Abbe coffliffH- (T?^f 

M) £fflWt. He -NeW— fi^Mb LTifcft6 3 
3nmtaKlfcIk. 5fec7) ( 1 ) X^^eRlRX^ 
Wt- £ Kramers -Kronig ^LTiHtL Jtgtff^iSti: 
J^ttftSLfc. ±«Hi3fet^*fcSx^ri«ii: L 

( 3 ) m^vMfa 

ojt. ^OMffl^^m^tiH 1 4<D ( a ) J: o 
{■T3tJ8liS<0»3^**SBeLfc. EfoKfi ( 2 9 ) tc 
*fLT> Sx-SzfflrtCV— !f3C*pfll3tT>JtS* 

•&rajiH3e3&&<0*iijE£ ( 2 ) T^fcim<?)Silr¥S:ffl 

wcifci/c*i<. ^£^co^h<7)SSr6]*itaJi. 

H^t^StUfft (fiaji-ti'^ = 30*) lzm%.VtzW& 



nwtizmh&nwmi-^-* y vemti-xftv x t 

[0088] i ClT-i±. ( 1 ) T'*i6/t©JiXX^.^ h)V 

frb%<n&\m%&mzftmth s 5 onm#a« 

mz%Mfi&t&tzMZ^ QX-f 7fYAGl/- if' (Quan 
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